Heterologous co-expression of two β-glucanases and a cellobiose phosphorylase resulted in a significant increase in the cellulolytic activity of the Caldicellulosiruptor bescii exoproteome.
The ability to deconstruct plant biomass without conventional pretreatment has made members of the genus Caldicellulosiruptor the target of investigation for the consolidated processing of plant lignocellulosic biomass to biofuels and bioproducts. To investigate the synergy of enzymes involved and to further improve the ability of C. bescii to degrade cellulose, we introduced CAZymes that act synergistically with the C. bescii exoproteome in vivo and in vitro. We recently demonstrated that the Acidothermus cellulolyticus E1 endo-1,4-β-D-glucanase (GH5) with a family 2 carbohydrate-binding module (CBM) increased the activity of C. bescii exoproteome on biomass, presumably acting in concert with CelA. The β-glucanase, GuxA, from A. cellulolyticus is a multi-domain enzyme with strong processive exoglucanase activity, and the cellobiose phosphorylase from Thermotoga maritima catalyzes cellulose degradation acting synergistically with cellobiohydrolases and endoglucanases. We identified new chromosomal insertion sites to co-express these enzymes and the resulting strain showed a significant increase in the enzymatic activity of the exoproteome.